This paper presents the results of a study investigating the correlation between the anticipated seismic performance of an ASCE 7 code-compliant steel building with special moment frames and its predicted performance as quantified using ASCE 41 analysis procedures and structural performance metrics. Analytical results based on component-level performances at the collapse prevention structural performance level indicate that special moment frames designed in accordance with ASCE 7, and its referenced standards, have difficulty satisfying the acceptance criteria in ASCE 41 for an existing building intended to be equivalent to a new building.
Building Code (IEBC) (ICC 2012a), the California Building Standards Code (CBSC 2010), 1 Federal government building standards and guidelines (e.g., NIST 2011, NIST 2017a), and 2 several other local jurisdictions. ASCE 41 provides analytical procedures and performance 3 criteria for evaluating buildings and designing seismic retrofits based on a defined performance 4 objective. This ability to explicitly define a performance goal and then assess a building design 5 against that goal has led some practitioners to adapt ASCE 41 methodology for use in new 6 building design. The performance-based methodologies in ASCE 41 provide an alternative to 7 the traditional prescriptive approaches used in the current standard for new buildings, acceptance criteria for structural components. 21 Though provisions in ASCE 41 were originally intended to be used in the evaluation of 22 existing buildings, ASCE 41-13 offers a new track for application of the provisions to existing 23 buildings whose performance goal is selected to be equivalent to that of a building designed 24 with the new building standard, ASCE 7. Consequently, this new track allows direct seismic 25 performance assessment of new buildings using ASCE 41. However, the correlation between 26 the performance of a building designed with the prescriptive provisions of ASCE 7 and 27 performance resulting from an assessment using the performance-based provisions of ASCE 28 41 is largely unknown. ASCE 41 does not provide a direct correlation between its rehabilitation 29 objectives and the intended performance of an ASCE 7 code-compliant building. However, the 30 IEBC does provide a correlation between the performance levels of ASCE 41 and risk 31 categories of ASCE 7, thus providing a qualitative link between the prescriptive requirements 32 Harris -3 for new building design and the nonprescriptive requirements of existing building assessment. 1 This linkage has not been comprehensively validated nor have the seismic performance 2 expectations for new buildings been quantitatively assessed to standardize acceptable 3 performance within the framework of ASCE 41, or vice versa. 4 This paper presents the results of a study investigating the correlation between the 5 anticipated seismic performance of an ASCE 7 code-compliant steel building with special 6 moment frames (SMF) and its predicted performance as quantified using ASCE 41 analysis 7 procedures and structural performance metrics. The goals of this project are as follows: 8 Assess new structural steel buildings utilizing SMFs designed per ASCE 7 9 requirements and, in turn, evaluated using ASCE 41, 10 Develop a qualitative link between the performance anticipated in ASCE 7 considering 11 the performance identified by ASCE 41 procedures and performance measures, 12 Provide guidance or technical support for improved or new provisions in ASCE 41 (and 13 to a lesser extent, ASCE 7), and 14 Identify and reduce any inconsistencies, ambiguities, or confusing provisions in ASCE 15 41. 16 The basic question is whether the standards for designing new steel buildings and assessing 17 existing steel buildings provide consistent levels of performance. For brevity, only assessment 18 results for the collapse prevention structural performance level will be illustrated in this paper.
19
A complete project report is provided in Harris and Speicher (2015a). Results from the same 20 study concerning other building systems can be found in Harris and Speicher (2015b, 2015c) 21 and Speicher and Harris (2016a, 2016b, 2017).
22

APPLICABILITY OF ASCE 41-13 AND ASCE 41-17 TO THIS STUDY 23
This project was initiated using ASCE 41-06 as its basis. During the project, ASCE 41-13 24 completed committee review and was published in 2014. As such, new or updated provisions 25 in ASCE 41-13 were not incorporated, except where changes were required to align with the 26 seismic hazard prescribed in ASCE 7-10. In regards to assessment of structural steel 27 components, the technical content in ASCE 41-13 did not change in any significant manner 28 that invalidates the results presented in this paper.
29
As of early 2017, the ASCE 41 committee is nearly finished balloting proposed provisions 30 for ASCE 41-17. A significant effort was made this code cycle to bring the provisions for Harris -4 evaluation of structural steel components, particularly those found in moment frames, to the 1 state-of-the-art (and state-of-the-practice) and align with standard steel design provision where 2 needed. Specific changes in ASCE 41-17 could affect the results presented in this paper-a 3 future paper is planned to illustrate those changes. 4 
ARCHETYPE STEEL BUILDINGS
5
Six steel-frame office buildings to be constructed in an area of high seismicity are designed 6 in accordance with ASCE 7. The building suite consists of three building heights: 4-, 8-, and question becomes what percentage of components needs to fail the CP SPL to achieve a ten 7 percent probability of total or partial collapse given an MCER event? The acceptance criteria of a component action for a given SPL is satisfied when the force 4 or deformation demand, QU, is less than or equal to an adjusted force or deformation capacity, 5 QC. Component actions are classified as force-controlled or deformation-controlled depending 6 on the post-elastic behavior of the component. Compliance with a performance level is done 7 in this study with a normalized demand-to-capacity ratio (DCRN) so that the acceptance 8 criterion becomes a unity check similar to that done in modern component design standards.
9
This approach is also a consistent way to present results over the various types of assessment 10 procedures used in this study.
11
For linear assessment procedures, 12 Deformation-controlled:
Force-controlled: degradation effects are explicitly modeled-this allowance is neglected in this study.
13
The nonlinear analysis is carried out until the analysis routine fails to converge or an 14 arbitrarily selected roof drift ratio of 20 % is achieved. While both of these criteria are used to 15 indicate and rationalize total or partial collapse of a system, the indicator of collapse used in 16 this study is the DCRN value for the CP performance level. The assessment results illustrate that, on average, the ELF-designed SMF performs better 24 than the RSA-designed SMF for all archetype buildings studied. This can be attributed to the 25 increased strength and stiffness provided to the ELF-designed frames by differences in the 26 design procedures, including associated scaling provisions, in ASCE 7. This trend was also 27 observed in collapse analyses of SMFs in NIST (2010). As a side note, ASCE 7-16 has 28 increased the minimum modal base shear computed using the RSA procedure from 85 % to 29 100 % of the base shear computed using the ELF procedure. 1   Table 3 summarizes the performance of the archetype buildings in reference to the BSO 2 for both linear procedures. Column performance (primarily at the base) from both assessment 3 procedures controls the overall assessment of the SMF frames. 4 The LDP consistently results in lower DCRN values than the LSP for both the ELF-and 5 RSA-designed frames for all archetype buildings, an indication that a more accurate 6 distribution of seismic demands (based on elastic modes) is better captured in taller frames. 7 Further, assessment of the RSA-designed frame consistently indicates improved performance designed frame for example-see Table 5 , the mean is 2.6 for 14 records. This number is biased records with a few poor performers, but should be restrained relative to the mean value.
Linear Assessment Procedures
24
Comparison between Linear and Nonlinear Assessment Results Table 6 summarizes the performance of the archetype buildings for each analysis The effects of ground motion selection and scaling can be important for the NDP, including 4 the number of records adopted to achieve a reasonable level of statistical confidence and the 5 method by which the records were selected (without a bias to achieve an unfairly beneficial 6 outcome, i.e., 'cherry-picking'). Uribe et al. (2017) showed that ground motion selection using 7 the Conditional Mean Spectrum approach may result in reduced DCRN values when compared 8 to some traditional approaches. Moreover, some of the higher mode periods fall directly in 9 localized high energy regions of the response spectrum, resulting in increased demands that 10 cannot be captured efficiently in a linear analysis using a smooth, generalized spectrum.
25
11
Furthermore, the force distribution used in the NSP is potentially inadequate for frames that 12 exhibit increased higher mode participation, either elastically or triggered by nonlinearity.
13
The columns that failed the linear assessment criteria are typically force-controlled for this resulted in reduced permissible capacities of some beam-to-column connections.
33
The following items are general considerations for future studies to enhance ASCE 41 34 assessment provisions.
Harris -20
The archetype buildings should be analyzed using the methodology formulated in 1 FEMA P695 (FEMA 2009b Conference on Earthquake Engineering. January 9-13, 2017, Santiago, Chile.
Harris -24 Col. Line E
